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FOREWORD 


This  is  the  final  report  on  the  aerodynamic  design,  test  and 
analysis  of  modified  wing  leading  edges  for  cruise  drag  reduction  on 
the  C-141  aircraft.  This  work  was  performed  by  the  Lockheed-Georgia 
Company,  Marietta,  Georgia,  under  Contract  No.  F09603-77-A-0204-0010 
for  the  Air  Force  Flight  Dynamics  Laboratory.  The  studies  and  wind 
tunnel  testing  were  accomplished  between  June  1977  and  September  1978. 

This  report  is  published  in  two  volumes.  Volume  I  covers  the 
aerodynamic  design  approach  for  modifying  an  existing  0.044  scale 
C-141B  model  for  high  speed  tests  at  the  AEDC  16-Foot  Transonic 
Facility,  the  analysis  and  correlation  of  the  wind  tunnel  results  and 
a  fuel  and  cost  savings  evaluation  of  the  performance  improvements  due 
to  the  selected  leading  edge  modification.  Volume  II  contains  the 
details  of  the  wind  tunnel  model,  the  test  program  and  plotted  wind 
tunnel  test  results. 

Mr.  j.  d.  Wallace  was  the  Program  Manager  and  W.  T.  Blackerby  was 
the  Technical  Leader.  The  wing  leading  edge  modification  design  was 
accomplished  by  P.  R.  Smith  and  M.  E.  Carlton.  The  technology  base 
for  this  program,  in  the  form  of  transonic  analysis  and  numerical 
optimization  methods  for  wings  and  airfoils,  was  developed  by  the 
Advanced  Flight  Sciences  Department  at  Lockheed-Georgia. 

The  authors  wish  to  thank  J.  p.  Perdue  for  assistance  in 
conducting  the  wind  tunnel  test  and  W.  F.  LaBozzetta  for  assisting 
with  the  analysis  of  the  wind  tunnel  results  and  preparation  of  the 
final  report. 

Technical  direction  for  this  program  was  provided  by  Mr.  J.  K. 
Johnson  of  the  Air  Force  Flight  Dynamics  Laboratory/FXM. 

This  report  is  also  identified  as  IG78ER0233  for  Lockheed 
Corporation's  internal  control  purposes. 
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SECTION  I 
INTRODUCTION 


This  volume  contains  information  on  the  wind  tunnel  test  program 
and  results  for  the  C-141  wing  leading  edge  modification  studies 
described  in  Volume  I.  The  Lockheed-Georgia  Company  was  contracted  to 
prepare  an  existing  C-141B  high-speed  wind  tunnel  model  for 
installation  and  test  in  the  AEDC  16-Foot  Transonic  Facility  for  the 
purpose  of  evaluating  two  modified  wing  leading  edges.  Ihe  wind 
tunnel  test  was  designated  AEDC  TF-481  and  was  conducted  during  April 
1978. 


SECTION  II 


WIND  TUNNEL  TEST 


1.  TEST  FACILITY 


The  test  was  conducted  in  the  Arnold  Engineering  Development 
Center  16-foot  Propulsion  Transonic  Wind  Tunnel  located  at  Arnold  Air 
Force  Station,  Tennessee.  This  is  a  continuous  flow,  closed  circuit 
tunnel  with  a  Mach  number  operating  range  from  0.20  to  1.60.  Total 
pressure  and  Reynolds  number  range  capability  are  from  approximately 
200  to  3400  psfa  and  0.5  to  5.5  million  per  foot,  respectively, 
depending  on  the  Mach  number. 

Test  section  Cart  2  used  in  this  test  is  16  feet  square  and  40 
feet  long,  with  all  four  walls  perforated.  The  perforated  walls  allow 
part  of  the  main  flow  to  be  removed  into  the  evacuated  surrounding 
plenum  chamber,  unchoking  the  test  section  near  sonic  speeds  and 
alleviating  blockage  and  wall  effects.  A  photograph  of  the  model 
installed  in  the  Cart  2  test  section  is  shown  in  Figure  1. 

2.  MODEL  AND  INSTRUMENTATION 

The  0.044  scale  C-141  model  was  used  in  this  test.  The  model  has 
been  used  numerous  times  for  both  low  speed  and  transonic  wind  tunnel 
testing.  The  wing  and  empennage  are  constructed  of  4340  steel  and  the 
fuselage  is  made  of  aluminum.  Other  model  components  are  made  from 
combinations  of  metal,  plastic,  and  fiberglass.  A  list  of  the  model 
components  with  identification  symbols  and  reference  drawing  nunbers 
is  shown  in  Table  1,  and  model  dimensional  data  for  each  component  is 
given  in  Table  2.  A  three-view  sketch  of  the  model  is  shown  in  Figure 
2. 


The  C-141B  configuration  was  used  throughout  the  wind  tunnel  in¬ 
vestigation.  This  is  the  basic  C-141A  production  configuration  with 
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the  12.320  inch  (280  inch  full  scale)  stretched  fuselage  (B32)  ancj  the 
inflict  refueling  pod  (P4). 

The  forward  12%  of  the  wing,  full  span,  is  removable.  Three  lead¬ 
ing  edge  configurations  were  investigated;  basic  C-141  (W12c),  3-D 
COWIN  (W35),  and  a  leading  edge  based  on  tailoring  a  previously 
tested  C-141  2-D  airfoil  leading  edge  modification  to  fit  the  wing 
<w36>. 

A  sketch  of  the  comparison  of  these  leading  edges  is  shown  in 
Figure  3.  Anti-drag  bodies  (Z^3)  installed  on  the  wing  trailing  edge 
and  a  swept  tip  (Zt6)  were  also  investigated.  Location  details  and  in¬ 
stallation  on  the  wing  are  shown  in  Figures  4  through  7. 

The  right  hand  wing  contains  118  static  pressure  orifices  located 
at  four  spanwise  stations,  upper  and  lower  surfaces.  All  the  orifices 
were  connected  to  and  recorded  frcm  a  four  module  48  SGM  Scanivalve 
unit  locaced  in  the  fuselage  nose.  In  addition,  internal  cavity 
pressure  and  differential  across  the  balance  was  measured  frcm  two 
single  orifices  located  fore  and  aft  in  the  blade  cavity  and  a  single 
orifice  located  aft  of  the  balance.  Tabulation  of  the  wing  pressure 
orifice  locations  is  shown  in  Table  3. 

The  model  was  mounted  on  a  Task  3500-B  MK-I-3.5  inch  internal 
balance  supported  by  a  blade-sting  system.  The  balance  was  installed 
in  the  model  in  a  rolled  and  yawed  attitude  of  180  degrees  direction 
from  conventional  installation.  The  balance  attached  to  a  blade 
adapter  in  the  forward  fuselage  section  and  was  pinned  to  the  model  on 
the  right  side  of  the  model.  The  swept  blade  entered  the  fuselage 
along  the  forward  lower  centerline  and  attached  to  the  balance 
adapter.  The  forward  blade  support  minimizes  support  interference 
effects  on  the  aft  fuselage.  The  blade  lower  section  was  attached  to 
a  sting  adapter  and  the  AEDC  PWT  16T  "A"  sting 
(S-5.533M-143.29-9.125M). 
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An  AEDC  Angular  Position  Indicator,  PWT  #9,  used  as  a  model 
angle-of-attack  back-up  system  was  mounted  in  the  balance  chamber  of 
the  fuselage,  immediately  aft  of  the  balance. 

Transition  was  fixed  on  the  model  by  means  of  sparse 
distributions  of  Ballotini  glass  beads  applied  in  strips.  Free  transi¬ 
tion  sublimation  runs  were  made  for  the  three  wing  configurations  at 
the  beginning  of  the  test  to  determine  strip  location  and  bead  size. 
The  primary  transition  strip  pattern  (identified  as  grid  code  D)  is 
defined  below: 


Component 

Location 

(Inches  frcm 

Leading  Edqe) 

Width 

(Inches) 

Bead  Dia 

( Inches ) 

Wing  (Upper  Surface  & 

0.70 

0.05 

0.0024 

Lower  Surface) 

0.05 

0.0031 

Fuselage 

0.90 

0.10 

0.0045 

Horizontal  Stabilizer  0.60 

(Upper  &  Lower  Surfaces) 

0.05 

0.0038 

Vertical  Stabilizer 

(Both  Sides) 

0.65 

0.05 

0.0038 

Pylons  (Inboard  and 

Outboard  Surfaces) 

0.20 

0.05 

0.0038 

Nacelles  (External) 

0.80 

0.05 

0.0038 

Above  measurements  were  in  a  streamwise  direction. 
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Additional  tests  were  carpleted  with  the  transition  strip  re¬ 
located  and  larger  bead  diameter  on  the  upper  surface  of  the  wing  as 
shown  in  the  test  program  summary  of  Table  4. 

3.  TEST  CONDITQNS  AND  SCHEDULE 

All  configurations  were  run  at  a  Reynolds  number  of  4.8  million 
per  foot  (4.69  million  based  on  model  wing  MAC)  and  a  nominal  free- 
stream  Mach  number  range  frcm  M  =  0.600  to  0.830.  Wing  w^C  and  W^6 
configurations  were  also  run  at  Reynolds  numbers  of  2.5  and  5.5 
million  per  foot  (2.44  and  5.37  million  based  on  model  wing  MAC)  for 
scale  effects.  Six-conponent  force  and  wing  pressure  measurements 
were  obtained  at  zero  yaw  over  an  angle-of-attack  range  from  -4°  to 
+6°.  Flew  visualization  photos  of  fluorene/sublimation  and  oil  flow 
patterns  were  obtained  for  selected  configurations  as  part  of  the  wing 
transition  investigation. 

A  summary  of  the  test  program  showing  the  test  conditions,  type 
of  data  obtained  and  the  corresponding  test  part  numbers  are  presented 
in  Table  4. 

4.  DATA  REDUCTION 

a.  Force  Data 

Six-ocrrponent  force  and  moment  data  were  recorded  frcm  the 
Task  3500-B  internal  balance,  reduced  to  coefficient  form  and 
transferred  to  the  stability  axis  system  coincident  with  the  reference 
moment  center.  Data  reduction  was  based  on  the  following  model 
dimensions: 

Wing  area,  ft2  6.247 

Mean  aero,  chord  (MAC),  in/ft  11.724/0.977 

Span,  in/ft  84.302/7.025 
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Ref.  Moment  Center 


FS  40.605* 
WL  10.428 
BL  0.00 


Balance  Center  FS  40.605 

WL  8.800 
BL  0.00 

*Model  MAC  FS  =  Ref.  Man.  Ctr.  FS  =  24.1%  Full  Scale  MAC 

The  balance  output  data  were  reduced  to  coefficient  form  based  on 
incompressible  dynamic  pressure,  q  =  (~'PM2)  and  a  balance  calibration 
conducted  by  the  AEDC  personnel  prior  to  the  test.  Balance  outputs 
were  also  monitored  for  model-balance  dynamics  during  the  test.  Block¬ 
age  and  tunnel  wall  effects  were  assumed  to  be  negligible  due  to  the 
small  model-tunnel  ratio  and  porous  walls  of  the  test  section.  No 
corrections  for  effects  of  blade-sting  tare  and  interference,  nacelle 
internal  drag  or  flow  angularity  were  applied,  as  the  obective  of  this 
test  was  to  identify  drag  increments  between  the  basic  and  modified 
configurations. 

Sting  indicated  pitch  and  roll  angles  were  determined  fron  output 
of  a  strut,  internally-mounted,  synchro-transmitters.  An  angular 
position  indicator  was  mounted  in  the  model  aft  of  the  balance  as  a 
back-up  pitch  indicator. 

b.  Pressure  Data 

Pressure  data  were  recorded  from  the  +12.5  psid  transducers 
contained  in  the  489GM  Scanivalve  module  unit  and  reduced  to 
coefficient  form 

rr  =  ^  “  ps 

^  q - 


where 


Cb  *  pressure  coefficient 


q  =  freestream  dynamic  pressure 


IXiring  the  acquisition  of  pressure  data,  computer  evaluation  of 
the  pressure  rate-of- change  was  used  and  the  transducer  output  was  not 
acquired  for  computational  purposes  until  either  the  rate  of  change 
was  within  acceptable  limits  or  a  maximum  time  delay  was  reached. 


SECTION  III 

BASIC  AERODYNAMIC  DATA 

The  wind  tunnel  data  from  AEDC  TF-481  is  presented  in  two  major 
sets,  force  data  and  chordwise  pressure  distributions.  All  the  force 
data  is  presented  first  as  plots  of  lift  coefficient  vs.  angle  of 
attack,  pitching  moment  coefficient  vs.  lift  coefficient,  and  drag  vs. 
lift  coefficient.  For  each  configuration,  all  Mach  numbers  are 
included  on  each  figure  with  the  lift  and  itching  moment  plots  placed 
together  on  a  single  page  as  part  (a)  of  the  figure  and  the  drag  polar 
plotted  separately  as  part  (b).  Table  5  is  a  schedule  of  configura¬ 
tions  and  figure  numbers  for  the  force  data  plots.  The  baseline 
leading  edge  data  is  presented  in  Figures  8  through  15.  Figures  8  and 
9  are  free  transition  repeat  runs.  Figures  10  through  12  present  the 
baseline  force  data  for  the  three  types  of  transition  fixing  used 
during  the  test.  Figures  13  through  15  contain  tail-on  results  and 
data  for  alternate  Reynolds  numbers.  Force  data  for  modified  leading 
edge  are  presented  in  Figures  16  through  18  for  free  transition 
and  two  transition  methods.  W*6  data  is  presented  in  Figures  19 
through  21.  A  limited  amount  of  data  was  obtained  with  the  pylons  and 
nacelles  removed  from  the  wing.  These  results  are  shown  in  Figures  22 
and  23  for  the  baseline  and  Figure  24  for  Force  data  for  the 

anti-drag  body  configurations  tested  is  presented  in  Figures  25  and  26 
and  the  swept  tip  results  are  presented  in  Figures  27  and  28. 

Chordwise  pressure  distribution  plots  begin  with  Figure  29  and 
are  presented  for  selected  configurations  and  conditions.  Each  figure 
contains  data  for  a  particular  Mach  number  and  varying  angles  of 
attack  for  all  four  pressure  measuring  stations.  Data  for  each 
station  is  plotted  on  a  separate  page  as  parts  (a),  (b),  (c),  and  (d) 
of  the  figure.  The  symbol  list  on  each  plot  is  interpreted  as 
follows:  the  three  columns  after  each  symbol  contain  the  AEDC  Part 
Number,  Point  and  Angle  of  Attach,  respectively;  a  different  symbol  is 
used  for  the  lower  surface  pressures,  thus  the  double  entry  for  each 

angle  of  attack.  Table  6  contains  a  schedule  of  the  configurations 
plotted  showing  figure  numbers  for  each. 
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TABLE  1 

CONFIGURATION  SYMBOLS 


SYMBOLS 

COMPONENT 

[RAWING  NOS. 

Bl2 

FUSELAGE  -  C-141B  Base;  Basic  C-141A 

Fuselage  with  280  inch  Full  Scale 

Extensions 

07-C141-0167-201A 

07-C1 41-0167-202A 

b8 

BULLET  FAIRING  -  Empennaqe;  Vert.- 

Horiz.  Stab.  Intersection 

07-C141-0108-409 

D4 

DORSAL 

07-C141-0108-405 

H8 

HORIZONTAL  STABILIZER 

07-C141-0108-400 

K19 

PYLONS  -  Enqine  Nacelles 

07-C141-0108-301 

07-C141-0394-300 

N8 

NACELLES  -  Flew  Throuqh,  with  Inlet 

Skinners 

07-C141-0108-305 

07-C141-0394-300 

P4 

AERIAL  REFUELING  POD  -  Prototype 

Production 

07-C141-0380-201 

Loft  3R12100 

y6 

VERTICAL  STABILIZER 

07-C141-0108-401 

W12C 

WING  -  Basic  Hiqh/Low  Speed  W*2 

Steel  Wing  with  Removable  Leading 

Edges  (Forward  12%  C^).  3  Panels  L.E. 
Each  Semi-Span 

07-C141-0108-003 

07-C141-0108-100 

07-C141-0108-101 

07-C141-0394-100 

07-C-l 41-0110-900 

W35 

WING  -  W12C  with  3-D  GONMIN 

Leading  Edge 

07-C141-0394-900 

07-C141-0394-100 


SYMBOLS 


TABLE  1  (CCNT'D) 
COMPONENT 


DRAWING  NO 


w36  WING  -  W12c  With  2-D  Test  Airfoil  07-C141-0394-901 

(LE6)  Tailored  to  Fit  3-D  Wing  07-C141-0394-100 

Za2  ANTENNA  FAIRING  -  Located  Top  of  07-C141-0108-901 

Fuselage,  Aft  of  Wing 

Zfl  ANTI-DRAG  BODIES  -  Flap  Trade  Fairing  07-C141-0394 

Type,  Wing  Trailing  Edge;  8  per  07-C141-0394 

Semi-Span 

Zf2  ANTI-DRAG  BODIES  -  4  Per  Semi-Span 

ZG21  WHEEL  WELL  FAIRING  07-C141-0108-602 

Zt6  WING  TIP  -  Swept;  Chord/Span  Ratio  =  07-C141-0394-101 

1.33/! 

ZW7A  WING-FUSELAGE  FILLET  -  C-141A  Pro-  07-C141-0108-101 

duction  Fillets 

51  Bl2Kl9N®p4za2z^21zW7 

52  S1  WITHOUT  K19  N8 
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TABLE  2 

MODEL  DIMENSIONAL  DATA 

FUSELAGE  -  B12 

Length,  Inches 

82.350 

Max.  Frontal  Area,  Ft2 

0.305 

Max.  Equiv.  Diameter,  Indies 

7.480 

Fineness  Ratio  (VD) 

11.009 

Nose  Location,  FS 

3.098 

Fuselage  Reference  Line  (FRL) ,  WL 

8.800 

EMPENNAGE  BULLET  FAIRING  -  b8 

Length,  Inches 

13.394 

Max.  Frontal  Area,  In2 

2.920 

Nose  Location,  FS 

78.723 

DORSAL  -  D4 

Location  Root  Chord  L.E.,  FS 

66.007 

HORIZONTAL  STABILIZER  -  H8 

Airfoil  Section 

Root:  NACA  64A(010)010.5 

2 

Tip:  NACA  64A(010)010.5 

Area,  Ft 

0.935 

Span,  Indies 

26.487 

Aspect  Ratio 

5.210 

Taper  Ratio 

0.370 

Sweep  of  25%  Chord,  Degrees 

25.0 

TVist,  Degrees 

0.0 

Dihedral,  Degrees 

0.0 

Root  Chord,  Indies 

7.422 

Mean  Aerodynamic  Chord,  Indies 

5.442 

Tip  Chord,  Inches 

2.746 

Location  25%  MAC,  FS 

85.349 

tCi 

24.581 

BL 

5.607 

TABLE  2  (CONT'D) 


Tail  Length,  Inches 

43.477 

Tail  Volume  Coefficient 

0.555 

Incidence  Settings,  Degrees 

0 ,  +1 ,  +2 

PYLONS  -  K19 

INBOARD 

OUTBOARD 

Area,  Ft^ 

0.090 

0.093 

Span,  Inches 

1.453 

1.517 

MAC,  Inches 

8.800 

8.800 

Thickness,  Streamwise,  %  Chord 

8.000 

8.000 

Sweep  of  Leading  Edge,  Degrees 

73.000 

73.000 

NACELLES  -  N8 

2 

Area,  Side  per  Nacelle,  Ft 

0.168 

Length,  Inches 

8.256 

Max.  Ex~  nmal  Diameter,  Inches 

2.900 

Internal  Diameter,  Inches  -  Inlet 

2.244 

-  Exit 

1.940 

2 

Internal  Area,  In  -  Inlet 

3.954 

-  Exit 

2.956 

Fineness  Ratio,  (L//°)  Ext. 

2.843 

Toe-In,  Degrees  -  Inboard 

2.0 

-  Cfcitboard 

1.0 

Location  of  Inlet  1  -  INBOARD,  FS 

29.104 

WL 

8.479 

BL 

12.272 

-  OUTBOARD  FS 

32.709 

ML 

8.163 

BL 

20.103 

AERIAL  REFUELING  POD  -  p4 

Length,  Inches 

8.83 

Max.  Width,  Indies 

1.48 

Max.  Height,  Inches 

0.88 

Leading  Edge  Location,  FS 

8.93 

12 
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TABLE  2  (CONT'D) 


VERTICAL  STABILIZER  -  V6 
Airfoil  Section 

Area,  Ft2 
Span,  Inches 

Mean  Aerodynamic  Chord,  Inches 
Aspect  Ratio 
Taper  Ratio 

Sweep  of  25%  Chord,  Degrees 
Root  Chord,  Inches 
Tip  Chord,  Inches 
Location  25%  Mac,  FS 
VL 
BL 

Tail  Length,  Inches 
Tail  Volume  Coefficient 

WING*  -  W120 

Airfoil  Section 
Root  (BL  0.000) 


Inboard  Break  (BL  17.804) 


Outboard  Break  (BL  18.778) 


Root:  NACA  64A(012)013 
Tip:  NACA  64A(012)013 
0.770 
11.577 
9.763 
1.208 
0.617 
35.0 
11.852 
7.317 
80.283 
18.336 
0.000 
38.962 
0.057 


NACA  0013. 0-1. 10-40/1. 575(MOD.) 

MEAN  LINE  aQ  =  0.8(MOD. ) 
DESIGN  LIFT  COEFFICIENT  ^  = 

0.153  1 

NACA  0011. 2-1. 10-40/1. 575 (MOD), 
MEAN  LINE  aQ  =  0.8(MOD) 

DESIGN  LIFT  COEFFICIENT  c1  = 
0.194  1 

NACA  0011.0  -  1.10  -  40/1.575 
(MOD.) 

MEAN  LINE  aQ  =  0.8  (MOD. ) 
DESIGN  LIFT  COEFFICIENT  C]^ 
0.201 
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TABLE  2  (CONT'D) 


TIP  NACA  0010.0  -  2.20  -  40/1.575 

MEAN  LINE  1/2  (NACA  66  @ 

1.0  +  NACA  230  @  cx  =  1.0)1 
DESIGN  LIFT  COEFFICIENT  ^  = 


0.452 

Area,  Ft2  (S)  6.247 

Span  (Equiv.),  Inches/Ft(b)  84.302/7.025 

Aspect  Ratio  (A)  7.9 

Taper  Ratio  (  X  )  0.373 

Thickness  Ratio  (t/c)  -  Root  (BL  0.00)  0.130 

-  Inboard  Break  (BL  17.804)  0.112 

-  CXitboard  Break  (BL  18.778)  0.110 

-  Tip  0.100 

-  Mean  0.113 


Sweep  of  25%  chord,  Degrees  (  AQ  25c)  -  Inboard  23.734 

-  CXitboard  25.025 

Sweep  of  Leading  Edge,  Degrees  (A  ) 

L«1j  • 

-  Inboard  28.253 

-  CXitboard  27.285 


Dihedral,  Degrees  (  D  -  Inboard  -0.941 

-  Outboard  -1.195 

Incidence,  Degrees  from  FRL  @  BL  0.00  (i)  4.891 

Twist,  Degrees  (0)  -  Root  (BL  0.00)  0.00 

Inboard  Break  (BL  17.804)  -2.201 

Outboard  Break  (BL  18.778)  -2.279 

Tip  (BL  42.151)  -5.584 

Chord  Lengths  (Projected),  in.-  Root(cr)BL  0.0  17.547 

MAC  (c)BL  17.309  11.724 

Inbd.  Brk.  BL  17.804  10.591 

Outbd.  Brk.  BL  18.778  10.379 

TiP  (Ct)  BL  42.151  5.803 

Chord  Locations  -  Root  (L.E.)  FS  28.545 

WL  13.045 


TABLE  2 


(CONT'D) 


BL 

0.00 

(MAC  (25%) 

FS 

40.605 

11.629 

BL 

17.309 

TIP(L.E.) 

FS 

50.531 

VL 

10.219 

BL 

42.151 

*NOTE:  Wind  Tunnel  data  based  on  projected  wing  planform  with  root 
chord  @  0°  incidence  and  aero  L.E.  and  100%  chord  T.E. 

Aero  data  analysis  based  on  area  measured  from  L.E.  to  T.E., 
and  25%  MAC  location  referenced  to  wing  reference  plane. 
W.T.  Data  25%  MAC  location  =  24.1%  MAC  Aero  Analysis  Data. 


ANTEMNA  FAIRING  -  Za2 

Length,  indies  11.616 

Width,  inches  2.68 

Leading  Edge  Location,  FS  41.931 

Trailing  Edge  Location,  FS  53.547 

VHEEL  WELL  FAIRINGS  -  Z621 

Length,  Indies  17.776 

Max.  Frontal  Area  Per  Side,  Inches  7.480 

Max.  Equiv.  Diameter,  Inches  3.086 

Fineness  Ratio  5.760 

Leading  Edge  Location,  FS  34.936 
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TABLE  3 

WING  PRESSURE  ORIFICE  LOCATIONS 


BL  8 

.127 

BL  17.634 

BL  26. 

825 

EL  33. 

437 

V=  0 

.193 

V  = 

0.418 

V  =  0 

637 

V  =  0. 

793 

(X/C'S  FOR  ORIFICE  LOCATIONS) 

UPPER 

LOWER 

UPPER 

LOWER 

UPPER 

LOWER 

UPPER 

LOWER 

0.0 

0.02 

0.0 

0.02 

0.0 

0.02 

0.0 

0.02 

0.015 

0.05 

0.015 

0.05 

0.015 

0.05 

0.015 

0.05 

0.03 

0.10 

0.03 

0.10 

0.03 

0.10 

0.03 

0.10 

0.05 

0.20 

0.05 

0.15 

0.05 

0.15 

0.05 

0.15 

0.07 

0.30 

0.07 

0.20 

0.07 

0.20 

0.07 

0.20 

0.09 

0.40 

0.09 

0.30 

0.09 

0.30 

0.09 

0.30 

0.11 

0.50 

0.11 

0.40 

0.11 

0.40 

0.11 

0.40 

0.20 

0.63 

0.15 

0.50 

0.15 

0.50 

0.15 

0.50 

0.30 

0.80 

0.20 

0.65 

0.20 

0.65 

0.20 

0.65 

0.40 

0.95 

0.25 

0.85 

0.25 

0.85 

0.25 

0.85 

0.50 

0.30 

0.30 

0.30 

0.63 

0.37 

0.35 

0.35 

0.80 

0.40 

0.40 

0.40 

0.95 

0.45 

0.45 

0.45 

1.0 

0.50 

0.50 

0.50 

0.60 

0.60 

0.60 

0.70 

0.70 

0.70 

0.80 

0.80 

0.80 

0.90 

0.90 

0.90 

0.95 

0.95 

0.95 

1.00 

1.00 

1.00 
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TABLE  4 

TEST  PROGRAM  SUMMARY 
AEDC  TP-481 


TABLE  4  (CONT'D) 


DESCRIPTION  & 
CONFIGURATION 


III.  3-D  WING  (W35) 

1.  Transition  Grit  Var. 


s^-w35 


2.  Pylons-Nacelles  Off 


S2W35 


3.  Anti-Drag  Bodies  (4 


slw35Zf2 


IV.  2-D  WING  (W36) 

1.  Transition  Grit  Var. 


Slw36 


2.  Reynolds  No.  Var. 


S3W36 


(CONT'D) 


PWT  PN  @  INDICATED  MACH  NUMBER 


.600  .700  .750  .770  .780  .790  .800  .810  .830 


151 

152 

153 

154 

140 

141 

142 

143 

248 

249 

250 

251 

256  257  258 


4.8 

267 

268 

269 

270 

272 

271 

172 

173 

174 

175 

112 

113 

114 

115 

164 

165 

166 

167 

B 

2.5 

B 

5.5 

125 

126 

127 

124 

123 

122 

1 


TABLE  4  (CCNT'D) 


WING  TRANSITION  GRIT  POPE: 

CODE  DESCRIPTION  STRIP  LOCATION  QttT  SIZE  (In.  Dia. ) 

A  Free  Transition 

B  Heavy  Density  Grit  4%  c  Upper  Surface  0.0031 

7  1/2%  c  Lower  Surface  0.0031 

C  Light  Density  Grit  4%  c  Upper  Surface  0.0031 

7  1/2%  c  Lower  Surface  0.0031 

D  Light  Density  Grit  0.7  In.  frcmL.E.,  0.0024  (Upper) 

Upper  &  Lower  Surfaces  0.0031  (Lower) 
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TABLE  5 

PLOT  SCHEDULE  FOR  FORCE  DATA 


DESCRIPTION  AND  CONFIGURATION 

GRIT 

CODE 

V 

10-6/ft 

FIGURE 

NUMBER 

1.  Baseline  Leading  Edge  (V)12C) 

S] 

[^I2C 

A 

4.8 

8 

Repeat 

A 

4.8 

9 

B 

4.8 

10 

C 

4.8 

11 

D 

4.8 

12 

Tail-on 

C 

4.8 

13 

C 

2.5 

14 

C 

5.5 

15 

2.  Modified  Leading  Edge  (W35) 

s^w35 

A 

4.8 

16 

B 

4.8 

17 

_  .  _  _  __ 

D 

4.8 

18 

3.  Modified  Leading  Edge  (W36) 

siw36 

A 

4.8 

19 

B 

4.8 

20 

C 

4.8 

21 

4.  Pylons  &  Nacelles  Off 

S2W12C 

C 

4.8 

22 

S2W12C 

D 

4.8 

23 

S2w35 

D 

4.8 

24 

5 .  Anti-Drag  Bodies 

SlW12Czfl 

D 

4.8 

25 

slw35zf2 

A 

4.8 

26 

Swept  Tip 

slW12czt6(R.H.) 

C 

4.8 

27 

slw12Czt6 

C 

4.8 

28 
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TABLE  6 

PLOT  SCHEDULE  FOR  PRESSURE  DATA 


GRIT 

DESCRIPTION  AND  CONFIGURATION  CODE 


FIGURE  NO.  AT  INDICATED 
MACH  NO. 


10-6/ft  I  .70  .73  .77  .79  .81 


glw12C 

A 

4.8 

29 

30 

31 

32 

33 

siw12c 

C 

4.8 

34 

35 

36 

37 

38 

glW12C 

D 

4.8 

39 

40 

41 

42 

43 

2.  Modified  Leading  Edge  (W35) 


S1**35 


S^W35 


3.  Modified  Leading  Edge  (W3®) 


S3W36 


.  Pylons  and  Nacelles  Off 


g2w12C 


S2W35 


5.  Anti-Drag  Bodies 


slwl2Czfl 


Slw35zf2 


6 .  Swept  Tip 


slw!2Cztl  (one  side  only) 


Slwl2CZt2 


4.8 

44 

45 

46 

47 

48 

4.8 

49 

50 

51 

52 

53 

54  55  56  57  58 


59  60  61  62 


63  64  65  66 


4.8 

67 

68 

69 

70 

71 

4.8 

72 

73 

74 

75 

76 

77  78  79  80  81 


82  83  84  85  86 


Figure  2.  Three-View  Sketch  of  the  0.044  Scale  C-141B  Model 


b.  Plan  View 
Figure  2.  Continued 


Figure  2.  Concluded 


Figure  4.  Location  of  Anti -Drag  Bodies 
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Figure  34  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  Baseline 
Leading  Edge,  Fixed  Transition,  Grit  Code  C,  M  =  0.7. 
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Figure  40.  Continued 
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Figure  41  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack 
Leading  Edge,  Fixed  Transition,  Grit  Code  D,  M  =  0.77. 
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Figure  43.  Continued 
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Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack 
Edge  Modification,  Free  Transition,  M  *0.7. 
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Figure  48.  Continued 
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Figure  49  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack 
Modification,  Fixed  Transition,  Grit  Code  D.  M«0 ,7. 
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Figure  52  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  W'1'5  Leading  Edge 
Modification,  Fixed  Transition,  Grit  Code  D,  M  =  0.79. 
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Figure  61  .  Chordwise  Preuure  Distributions  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  D,  Pylon/Nacelles  Off,  M*0.77. 
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Figure  62  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  D,  Pylon/Nacelles  Off,  M*0.79. 
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Figure  69.  Chordwise  Pressure  Distribution*  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  D,  Eight  Anti-Drag  Bodies,  M»0 .77. 
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Figure  74  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  Leading 
Edge  Modification,  Free  Transition,  Four  Anti-Drag  Bodies,  M  “0.77. 
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Figure  76  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  W  Leading 
Edge  Modification,  Free  Transition,  Four  Anti-Drag  Bodies,  M  =  0.81. 
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Figure  77 


Chordwise  Pressure  Distributions  for  Various  Angles  ot  Attack. 
Edge,  Fixed  Transition,  Grit  Code  C,  One  Swept  Tip,  M  *  0.7 
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Figure  77.  Concluded 
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Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  B 
Edge,  Fixed  Transition,  Grit  Code  C,  One  Swept  Tip,  M  *0.79 
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Figure  81  .  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  C,  One  Swept  Tip,  M  *0.81. 
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Figure  81.  Concluded 
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Figure  82.  Concluded 
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Figure  83.  Concluded 


Figure  84  .  Continued 
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Figure  84.  Concluded 
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Figure  85.  Chordwise  Pressure  Distributions  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  C,  Both  Swept  Tips,  M  *  0.79. 
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Figure  85.  Continued 


Figure  86.  Chordwi*e  Pressure  Distributions  for  Various  Angles  of  Attack.  Baseline  Leading 
Edge,  Fixed  Transition,  Grit  Code  C,  Both  Swept  Tips,  M  *  0.81 . 
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Figure  86.  Concluded 
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